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Background: Congenital atrial septal defect (ASD) causes increased pulmonary blood flow, which can lead to pulmonary arterial hypertension (PAH). 
Rho kinase (ROCK) may play an important pathophysiological role in PAH. We hypothesized that the increased PA flow from ASD could activate ROCK. 
Methods and Results: We enrolled 60 consecutive patients (mean age 42±32; female: 76%) who received clamshell device for ASD, with 
additional control ones (n=30). In the ASD group, ROCK activity was measured before and after ASD clamshell procedure. ROCK activity was defined 
as the phosphorylation ratio of myosin binding subunit by Western blot measurement. At baseline, the mean ROCK activity was higher in ASD patients 
(0.48±0.21 vs. 0.35±0.14, p<0.01). Following procedure, the PA pressure decreased from 76.4±24.2 mmHg to 46.3±15.8 mmHg (p=0.02), and the 
ratio of pulmonary to systemic blood flow (Qp/Qs) was reduced from 3.5±2.1 to 1.1±1.8 (p=0.01). Following ASD closure, ROCK activity decreased 
and remained stable for the subsequent 24 hours. The size and duration of ASD as well as the baseline PA pressure were correlated with increased 
ROCK activity (p<0.05 for all). By multiple regression analysis, ROCK activity>0.48, ASD size>2cm, and Qp/Qs>2.3 were independent risk factors for 
increased PA pressure of >35mmHg (odds ratio: 2.5, 2.3 and 1.9 respectively; p<0.05 for all).
Conclusion: These findings indicate that ROCK activity is increased in patients with ASD and correlates with ASD size and PA pressure. The 
decrease in ROCK activity and PA pressure following clamshell insertion suggests that ROCK may be an important biomarker for ASD closure.
